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(54) COLOR REPRODUCTION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color reproduction system 
capable of executing accurate color reproduction in the whole color 
reproduction range. 

SOLUTION: In this color reproduction system equipped with a color image 
display means (projector A (102-1), B (102-2), screen 103) having hour or 
more primary colors, and a color conversion means (image output device 
101) for converting input tristimulus values into color image signals in each 
primary color of the color image display means, the color conversion means 
(image output device 101) is equipped with a region decision device for 
deciding a color conversion region, to which the input tristimulus values 
belong, in a three- dimensional color space, and a display signal calculation 
device for converting the input tristimulus values into the color image 
signals, based on a color conversion parameter corresponding to the color 
conversion region. 
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* NOTICES * 

Japan Patent 0££ice is not responsible £or any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the color reproduction system equipped with a color picture display means to have 4 or more primary 
colors, and a color conversion means to change input tristimulus values into the color picture signal of each primary 
color of the above-mentioned color picture display means. A field judging means to judge the color conversion field 
where input tristimulus values [ in / in the above-mentioned color conversion means / the color space of a three 
dimension ] belong, The color reproduction system characterized by providing a color picture signal calculation means 
to change the above-mentioned input tristimulus values into a color picture signal, based on the color conversion 
parameter corresponding to the color conversion field judged by this field judging means. 

[Claim 2] The above-mentioned color conversion field corresponding to the input tristimulus values in the color gamut 
of the above-mentioned color picture display means is a color reproduction system according to claim 1 characterized 
by being six face pieces which consist of colors corresponding to three color picture signals which take maximum fi-om 
0, and other color picture signals which take 0 or maximum. 

[Claim 3] The above-mentioned color conversion field is a color reproduction system according to claim 1 characterized 
by being the pyramid made fi-om the predetermined tristimulus values in the color gamut of the above-mentioned color 
picture display means, and the top-most vertices which constitute a color-gamut fi-ont face. 

[Claim 4] The above-mentioned color picture signal calculation means is the look-up table which memorizes the above- 
mentioned color picture signal by making the above-mentioned input tristimulus values into the address, claim 1 
characterized by providing the color inverter which changes the above-mentioned input tristimulus values into a color 
picture signal with reference to this look-up table, or the color reproduction system of any one publication of three. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the color reproduction system which searches for the input 
color picture signal for displaying a desired color on a color picture display means to have 4 or more primary colors, 
about a color reproduction system. 
[0002] 

[Description of the Prior Art] For example, displays, such as a CRT display, a liquid crystal display, and a liquid crystal 
projector, are widely used as a means to reproduce the digital color picture inputted by the scanner, the digital camera, 
etc. These displays are usually reproducing various colors by the additive mixture of colors of R, G, and B three primary 
colors. In this case, the range of the color which can reproduce a display (color reproduction region) is restricted to the 
field expressed as the sum of a color vector in three primary colors in the color space of a three dimension, for example, 
in the CRT display which reproduces a color with R, G, and a B3 kind fluorescent substance If R, G, and X, Y and Z of 
CIE1931 color coordinate system at the time of the maximum luminescence of B fluorescent substance (XYZ color 
system) are set to (Xg, Yg, Zg), and (Xb, Yb, Zb), respectively (Xr, Yr, Zr) (0, 0, 0), (Xr, Yr, Zr), (Xg, Yg, Zg), (Xb, 
Yb, Zb), Six face pieces which make (Xr+Xg, Yr+Yg, Zr+Zg), (Xg+Xb, Yg+Yb, Zg+Zb), (Xb+Xr, Yb+Yr, Zb+Zr), 
and (Xr+Xg+Xb, Yr+ Yg+Yb, Zr-f Zg+Zb) top-most vertices serve as the color reproduction region. 
[0003] Drawing 1 1 is the mimetic diagram of the color reproduction region in the XYZ space of such a three-primary- 
colors display. When this is shown on xy chromaticity diagram, the interior of three square shapes surrounded by the 
chromaticity value of each primary color as shown in drawin g 12 expresses a color reproduction region. On the display 
which made such additive mixture of colors in three primary colors the color reproduction principle, the relation 
between the inputs R and G to a display, X of the color displayed on B signal value and a display, Y, and Z value 
becomes settled uniquely in the area within color reproduction of a display. If the emission spectrum of each primary 
color assumes that it is independent of the output of other primary colors, and there is no relative spectrum distribution 
depending on luminescence reinforcement (that is, a chromaticity value does not change), X, Y, and Z of the foreground 
color corresponding to Inputs R and G and B value will be given by the degree type. 
[0004] 
[Equation 1] 
''xr 



Y 



Yr Yg Yb 
Zr Zg Zb 



O- = yg(0) 
B'= Yb<B) 



(1) 



[0005] Here, Xr, Xg, and Xb are X at the time of the maximum luminescence of R, G, and B, respectively, similarly, Yr, 
Yg, and Yb express Y at the time of the maximum luminescence of R, G, and B, and Zr, Zg, and Zb express Z at the 
time of the maximum luminescence of R, G, and B, respectively, moreover, gammar, gammag, and gammab 
respectively - R - G ~ B ~ an input signal ~ a value ~ an output — brightness — relation ~ expressing ~ a function - it 
is ~ R ~ ' - G ~ ' — B ~ ' ~ R ~ G - B ~ max ~ luminescence ~ the time ~ one - becoming ~ as ~ normalizing - 
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having -- **** - a thing - ** -- carrying out . From this law of reciprocity, tiie inputs R and G for displaying X, desired 

Y, and desired Z and B value are calculated by the degree type. 

[0006] 

[Equation 2] 

R = 7r"^(R' ) 

o = yg'^iG' ) 

B = Yb~^(B' ) 

(2) 
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[0007] (2) In a formula, -1 expresses an inverse function (about a matrix, it is an inverse matrix). Thus, on the three- 
primary-colors display, modeling of the relation between X, Y, Z, R, G, and B value is easy, and generally the 
conversion approach by matrix conversion and gradation amendment is used as indicated by the color picture duplicate 
theory ( Maruzen Co., Ltd. written by Tajima ** NI). the three primary colors ~ a display ~ setting - X - Y ~ Z ~ a 
display color reproduction - outside the area — it is — a case - **** — (— two ~) -- a formula — obtaining - having 
had R — • — G — ' — B — * — a value ~ either — negative or 1 — size — becoming . 

[0008] In the display which makes the additive mixture of colors of primary color a color reproduction principle, the 
field surrounded by the chromaticity value of primary color as mentioned above tums into a color reproduction region. 
In order to expand a color reproduction region, it is possible to raise the saturation of each primary color or to increase 
the number of primary colors. The attempt which realizes a color reproduction region larger than the conventional three- 
primary-colors display is also made by considering as four primary colors as indicated by the NHK **** public 
presentation display data (NHK Science & Technical Research Laboratories, Tokyo (1995)). The color reproduction 
region in the XYZ space of 4 primary-color display and the color reproduction region on xy chromaticity diagram are 
shown in drawing 1 3 and drawin g 14 , respectively. 

[0009] X, Y, and Z of the color as which it is displayed to a signal value also in the multi-primary color display which 
uses four or more N primary colors are obtained by the degree type which extended (1) type. 
[0010] 
[Equation 3] 







^Zol Xg2 


Xc3 . 




C2' 






Ycl Yc2 




. YCN 








Scl Zc2 


Zc3 







(3} 

CI' = yi<ci) 

CT = Y2<C2) 
C3'= 73 (C3) 

[001 1] (3) Uniquely, the conversion to a signal value fi-om X, Y, and Z which are given as a law of reciprocity of a 
formula does not become settled except for the fi-ont face of ttie color reproduction region of a multi-primary color 
display. Therefore, it is necessary to perform conversion which set the signal value corresponding to X, Y, and Z to a 
meaning based on some conditions. An example of the color conversion approach in a multi-primary color display is 
indicated by JP,6-261332,A. In the 1st example proposed in this official report, the linear combination in three primary 
colors chosen according to the chromaticity value of an input color is performing color reproduction. Moreover, in the 
2nd example, it is indicating performing linear transformation which used all many primary colors. 
[0012] 
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[Problem(s) to be Solved by the Invention] By the color conversion approach by the 1st example indicated by above- 
mentioned JP,6-261332,A, although color reproduction exact about the range reproducible [ with the selected three 
primary colors ] is possible, since it is not taking into consideration to the color reproduction region of the brightness 
direction which a multi-primary color display originally has, it cannot respond to all the reproducible input colors. 
Moreover, by the color conversion approach by the 2nd example indicated by JP,6-261332,A, acquiring the solution 
from which the whole of each primary signal becomes forward is not guaranteed. For this reason, exact color 
reproduction may be unable to be periformed to a reproducible input color. 

[0013] The color conversion approach is expected for color reproduction exact in colorimetry to be possible. That is, 
input tristimulus values are changed into a color picture signal, and it becomes important by inputting into a display for 
input tristimulus values to be displayed on accuracy. Moreover, it is desirable for input tristimulus values and a color 
picture signal value to change continuously, and these conditions need to be further fulfilled over the whole color 
reproduction region of a display. 

[0014] This invention is made paying attention to such a technical problem, and the place made into the purpose is to 
offer the color reproduction system which can perform exact color reproduction in the color reproduction region whole 
region. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the color reproduction system 
concerning the 1st invention It is the color reproduction system equipped with a color picture display means to have 4 or 
more primary colors, and a color conversion means to change input tristimulus values into the color picture signal of 
each primary color of the above-mentioned color picture display means. A field judging means to judge the color 
conversion field where input tristimulus values [ in / in the above-mentioned color conversion means / the color space of 
a three dimension ] belong, Based on the color conversion parameter corresponding to the color conversion field judged 
by this field judging means, a color picture signal calculation means to change the above-mentioned input tristimulus 
values into a color picture signal is provided. 

[0016] Moreover, the above-mentioned color conversion fields on the 1st invention and corresponding to the input 
tristimulus values in the color gamut of the above-mentioned color picture display means in the color reproduction 
system concerning the 2nd invention are six face pieces which consist of colors corresponding to three color picture 
signals which take maximum from 0, and other color picture signals which take 0 or maximum. 
[0017] Moreover, the color reproduction system conceming the 3rd invention is set to the 1st invention, and the above- 
mentioned color conversion field is a pyramid made from the predetermined tristimulus values in the color gamut of the 
above-mentioned color picture display means, and the top-most vertices which constitute a color-gamut front face. 
[0018] moreover, the color reproduction system conceming the 4th invention - the 1- in invention of any 3rd one 
publication, the above-mentioned color picture signal calculation means possesses the color inverter which changes the 
above-mentioned input tristimulus values into a color picture signal with reference to the look-up table which 
memorizes the above-mentioned color picture signal by making the above-mentioned input tristimulus values into the 
address, and this look-up table. 
[0019] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is explained to a 
detail below. 

[0020] (Gestalt of the 1st operation) Draw ing 1 is drawing showing the outHne configuration of the multi-primary color 
projector system as a color reproduction system conceming the gestalt of the 1st operation of this invention. The image 
data entry unit 100 changes the color picture data inputted by the digital camera, the color scanner, etc. into the image 
data (input tristimulus values) which each pixel becomes from X, Y, and Z of CIE193 1 color coordinate system using 
data, such as the spectral sensitivity characteristic of the input device which incorporated color picture data, and 
illumination light at the time of an input, and outputs them to the image output unit 101. 

[0021] The image output unit 101 changes X, Y, and Z data into the input signals CI and C2 to Projector A (102-1), and 
the input signals C3 and C4 to Projector B (102-2), and inputs them into each projector. Projector A (102-1) and 
Projector B (102-2) project input signals CI and C2 and the image according to C3 and C4 on a screen 103, 
respectively. 

[0022] On a screen 103, the color picture of four primary colors reproduced with the projector based on the picture 
signal of CI, C2, C3, and C4 is reproduced. Projector A (102-1) and Projector B (102-2) shall have the same structure 
except for the spectrum of each primary color projected on a screen 103, and the location of the image projected on the 
screen 103 shall be beforehand adjusted so that it may be correctly in agreement. 

[0023] Drawing 2 is drawing showing typically the emission spectrum of the primary colors CI, C2, C3, and C4 of 
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Projector A (102-1) and Projector B (102-2). the emission spectrum of these four primary colors ~ 380nm from - 
780nm It is distributed over the wavelength region of a visible region. 

[0024] Drawing J. is drawing showing the configuration of the image output unit lOL Profile data storage 101 A which 
has memorized the profile data of the projector A (102-1) with which the image output unit 101 was beforehand 
measured as shown in dramngi , and Projector B (102-2), X and Y which were inputted, and field judging equipment 
lOlC which asks for the field which specifies the conversion profile of Z data using this profile data. It consists of a 
multiplier of the primary signal as this field judging result, and status signal calculation equipment lOlB changed into 
the input signal to Projectors A (102-1) and B (102-2) using profile data. 

[0025] The gradation property data which give the relation between X at the time of the maximum luminescence of each 
primary color, Y, Z data, an input signal value, and luminescence brightness are memorized as profile data by profile 
data store 101 A. As shown in drawing 4 , these data display patch image 103 A of a sample signal value for every 
primary color on a screen 103, and are obtained by measuring the X and Y, and Z value with a spectrometer (or 
colorimeter) 104 synchronizing with this. X as measurement data, Y, and Z value are incorporated by the image output 
unit 101, and after being changed into a predetermined format by the profile data listing device which is not illustrated 
in the image output unit 101, they are memorized by profile data storage 101 A as profile data. 

[0026] In field judging equipment lOlC, the division field containing X and Y which were inputted among the division 
fields of the area within color reproduction currently beforehand divided into two or more six face pieces, and Z data is 
judged, and the multiplier of the status signal computed from X, Y, Z data, and the profile data according to a division 
field is outputted to status signal calculation equipment lOlB. 

[0027] The multiplier calculation approach of the field judging of X, Y, and Z data and a status signal is explained with 
reference to dr awin g 5 below at a detail. First, how to divide the color reproduction region of 4 primary-color display 
into four face pieces [ six ] beforehand is specified. Here, a color reproduction region as shown in drawing 5 (A) is 
assumed. Although the division approach does not become settled uniquely, it is divided into four face pieces [ six ] as 
shown in drawing.5 (B) - drawing 5 (E) here. In this example, the color reproduction region of 4 primary-color display 
The division field 1 ( drawing_5 (B)) made when the three primary colors of others [ primary color / 4 ] take 0 - 
maximum by 0, The division field 2 ( drawing 5 (C)) made when the three primary colors of others [ primary color / 2 ] 
take 0 - maximum by 0, The division field 3 ( drawing 5 (D)) and primary color 1 which are made when the three 
primary colors of others [ primary color / 3 ] take 0 - maximum at maximum are constituted from the division field 4 
( drawing_5 (E)) made when other three primary colors take 0 - maximum by maximum. 

[0028] In each division field, the three primary colors take the range of the maximum luminescence from 0 among four 
primary colors, and the one remaining primary colors serve as a constant value of either 0 or maximum. There is the 
other division approach which fulfills such conditions, and it may use any division approach. It sets to each division 
field and the criteria which judge to which division field X and Y which were inputted, and Z data are contained among 
these division fields are a degree type [0029]. 
[Equation 4] 

'al Xi X2 Xa ] fx - Xq^ 



Xi X2 X3 
Yl Y3 
Zi Z2 Z3 



[0030] the multipliers alpha, beta, and gamma which are alike and are obtained more - 0<= - it is set to alpha, beta, 
andgamma<=l. 

[0031] Here, it is XO, YO, and ZO. It is X, Y, and Z of the maximum luminescence of X, Y, Z, 0 [ i.e., ], or constant 
primary color of the constant primary color of a division field. XI, Yl, Zl, X2, Y2, Z2, X3, Y3, and Z3 It is X, Y, and Z 
of 1 of a division field, and the maximum Iximinescence of the 2 or 3rd primary color, respectively. When the above- 
mentioned conditions are judged about the different constant primary color and the l-3rd different primary colors for 
every division field and it is judged with X, Y, and Z data being contained in a division field, the multipliers alpha, beta, 
and gamma of each primary color, a constant 0, or either of 1 is outputted to status signal calculation equipment lOlB in 
order of predetermined primary color. 

[0032] In addition, when X, Y, and Z data are contained to neither of the division fields (i.e., when X, Y, and Z data are 
the areas outside color reproduction), X, Y, and Z data are mapped at the intersection of the line and color reproduction 
region front face which connect X, Y, Z data, and a target color by making X, predetermined Y, and predetermined Z of 
the area within color reproduction into a target color, and the multipher of the status signal is outputted to status signal 
calculation equipment lOlB. 
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[0033] Status signal calculation equipment lOlB consists of linearity signal calculation equipment 1101 and a gradation 
compensator 1 102, as shown in drawing 6 . With linearity signal calculation equipment 1 101, a linearity signal is 
computed by applying each primary color maximum gradation value corresponding to the multiplier inputted from field 
judging equipment lOlC. In the gradation compensator 1 102, the input signal (CI, C2, C3, C4) to Projectors A (102-1) 
and B (102-2) is outputted, applying gradation amendment to each of the linearity signal (Ql, Q2, Q3, Q4) inputted 
from linearity signal calculation equipment 1 101. Gradation amendment here is computed by the degree type using the 
law of reciprocity gamma- 1 of the gradation property data which give the output brightness to an input signal. 
[0034] 
[Equation 5] 

Cl « Yi^^(Ql) 
C2 » Y2"^(Q2) 
C3 = Y3"^(Q3) 

[0035] The gradation property data used at this time are inputted into the gradation compensator 1 102 from profile data 
storage 101 A. The above processing in which a status signal is searched for from X, Y, and Z data is performed about 
each pixel, and an input signal (Cl, C2, C3, C4) is inputted into Projectors A (102-1) and B (102-2). 
[0036] Thus, it becomes possible to perform color reproduction exact in colorimetry in the color reproduction region 
whole region. 

[0037] (Gestalt of the 2nd operation) The gestalt of the 2nd operation of the color reproduction system of this invention 
is explained. With the gestalt of the 2nd operation, since the configuration of those other than an image output unit is the 
same as that of what was explained with the gestalt of the 1st operation, explanation is omitted. Image output unit lOr 
of the 2nd operation gestalt consists of look-up table listing-device lOlD, look-up table lOlE, interpolation multiplier 
calculation equipment lOlF, and interpolation arithmetic unit 101 G, as shown in drawing 7 . X from the image data 
entry unit 100, Y, and Z data are inputted into look-up table lOlE and interpolation multiplier calculation equipment 
lOlF. 

[0038] In look-up table lOlE, the table data according to X and Y which were inputted, and Z data are outputted to 
interpolation arithmetic unit lOlG. Moreover, in interpolation multiplier calculation equipment lOlF, the interpolation 
multiplier according to data spacing of look-up table lOlE is computed using X and Y which were inputted, and Z data, 
and it outputs to interpolation arithmetic unit lOlG. 

[0039] In interpolation arithmetic unit lOlG, tiie input signals Cl, C2, C3, and C4 from the table data according to X, Y, 
and Z data and a interpolation multiplier to Projectors A (102-1) and B (102-2) are computed, and it inputs into 
Projectors A (102-1) and B (102-2). The data in look-up table lOlE are beforehand computed by look-up table listing- 
device lOlD. 

[0040] Next, the fiinction of each part in image output unit lOr is explained to a detail. Look-up table listing-device 
lOlD consists of tiie profile data store 1010, a test-data input unit 1013, field judging equipment 1012, and status signal 
calculation equipment 101 1, as shown in drawing_8 . The test-data input device 1013 computes X of predetermined 
spacing which should be sent to look-up table lOlE, Y, and Z data, and carries out a sequential input at field judging 
equipment 1012. 

[004 1 ] With field judging equipment 1 0 1 2, the field judging is performed from X and Y which were inputted from the 
test-data input device 1013, and Z data, the multipHer of a primary signal is computed, and it outputs to status signal 
calculation equipment 1011. Since the calculation approach of a multiplier is the same as the approach explained in the 
gestalt of the 1st operation, explanation here is omitted. When it is judged with the outside of a field in all fields to 
Inputs X and Y and Z data in tiiis field judging (i.e., when X, Y, and Z data are the areas outside color reproduction of 
Projectors A (102-1) and B (102-2)), color-gamut compression which maps X, Y, and Z data in the color which can 
reproduce Projectors A (102-1) and B (102-2) is performed. 

[0042] In color-gamut compression, X, Y, and Z data are transposed to the color of an intersection with the line which 
connects the color-gamut front face of Projectors A (102-1) and B (102-2), the target point in a color gamut, and Inputs 

X, Y, and Z. 

[0043] Drawing 9 is the conceptual diagram of color-gamut compression. It is [0044], when a color-gamut front face is 
divided into three square shapes and (XO, YO, ZO), and an input color are set [ the tristimulus values of each triangular 
top-most vertices ] to (X, Y, Z) for the tristimulus values of (X2, Y2, Z2), (X3, Y3 and Z3), and a target color, 
respectively (XI, Yl, and Zl). 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/19/2004 



Page 6 of 9 



[Equation 6] 



K3 

K3 



Xi - Xq X2 - Xo X3 - Xo 





^x - 






Y - 








20 J 



0045] It is [0046] when kl, k2, and k3 which are ahke and are computed more fill kl >=0, k2 >=0, and k3 >=0. 
Equation 7] 

R2 *f K3> 



d2 
d3 
d4 



P21 
P31 
F41 



P12 
F32 



P13 ^ 
P23 
P33 
»43 



''KI /( Rl + 
K2 /( Kl + 
R3 /( Kl + 



K2 K3) 
K2 + K3) 



[0047] It is alike, twist multipliers dl-d4 are computed, and it inputs into status signal calculation equipment 101 1. 
Here, it is Pji. Qi j The signal value multiplier of eye watch is expressed. 

[0048] With status signal calculation equipment 101 1, the input signal from the profile data inputted from the multiplier 
and the profile data store 1010 of the signal value inputted from field judging equipment 1012 to Projectors A (102-1) 
and B (102-2) is computed, and it inputs into look-up table lOlE. 

[0049] Since it is the same as that of what was explained in the gestalt of the 1st operation about status signal 
calculation equipment 101 1, explanation here is omitted. The above processing is performed about X, Y, and Z of all 
lookup table addresses, in order to change into the input signal to a projector X and Y which were inputted from the 
image data entry unit 100, and Z data, the sample status signal (C - (- j -) - one - C - (- j -) - two - C - (~ j ~) ~ 
three - C - (-- j -) ~ 4) (j=l-8) corresponding to eight samples X, Y, and Z surrounding it is inputted into interpolation 
arithmetic unit lOlG from look-up table lOlE. Moreover, at interpolation multiplier calculation equipment lOlF, it is a 
interpolation multiplier from X, Y, Z data, and sample spacing of look-up table lOlE. k (j) and (j =1-8) are computed. 
[0050] interpolation arithmetic unit lOlG — a sample status signal (C — (- j -) - one - C - (— j — ) — two — C — (~ j — 
) - three ~ C ~ (- j -) - 4) (j =1-8) and interpolation multipHer The input signal (CI, C2, C3, C4) to a projector is 
computed by the degree type from k (j) (j =1-8). 
[0051] 
[Equation 8] 

ci = i K<iJc<:»i 



[0052] It is i=l-4 here. The above processing in which a status signal is searched for from X, Y, and Z is performed 
about each pixel, and an input signal (CI, C2, C3, C4) is inputted into Projectors A (102-1) and B (102-2). 
[0053] Thus, it becomes possible to perform color reproduction exact in colorimetry in the color reproduction region 
whole region. 

[0054] (Gestalt of the 3rd operation) The gestalt of the 3rd operation of the color reproduction system of this invention 
is explained. With the gestalt of the 3rd operation, since it is the same as that of what was explained with the gestalt of 
the 1st operation except processing of field judging equipment 1 01 C in the image output unit 101 of the gestalt of the 
1st operation, and status signal calculation equipment lOlB, explanation is omitted. 

[0055] With the field judging equipment in the gestalt of the 3rd operation, the division field for changing Z data among 
[ X and Y ] the division fields of the area within color reproduction currently beforehand divided into two or more 
tetrahedrons is judged, and the linearity signal computed from X, Y, Z data, and the profile data according to a division 
field is outputted to the status signal calculation equipment in the gestalt of the 3rd operation. With status signal 
calculation equipment, gradation amendment of a linearity signal is performed and a status signal is computed. 
[0056] The calculation approach of the field judging of X, Y, and Z data and a status signal is explained more below at a 
detail. First, the color reproduction region of 4 primary-color display is beforehand divided into the tetrahedron of the 
number of flat surfaces which constitutes the front face of a color reproduction region. A tetrahedron is taken as the field 
surrounded by the flat surface which constitutes a predetermined target color and the front face of a color reproduction 
region, as shown in drawing 10 . A target color is specified as X, Y, and Z corresponding to the predetermined color 
picture signal and it which were defined beforehand. It sets to each division field and the criteria which judge to which 
division field X, Y, and Z are contained are a degree type [0057]. 
[Equation 9] 
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[0058] the multipliers alpha, beta, and gamma which are alike and are obtained more - 0<= - although it is set to alpha, 
beta, and gamma<=l, it shall change here using the same matrix also about the color of the area outside color 
reproduction Therefore, it is [0059] when the multiplier multipliers alpha, beta, and gamma fill 0<=alpha, and beta and 
gamma. 
Equation 10] 

Ql] (Qll - QOl Q12 ' QOl Q13 
Q2 _ Qai - 002 Q22 - Q02 Q23 
Q3 " Q31 - Q03 Q32 - QQ3 Q33 
Q4 j \qA1 - Q04 Q42 - Q04 Q43 

[0060] The linearity signals Q1-Q4 are computed more. Here, Qij expresses the j-th linearity signal of the i-th top-most 
vertices. When a linearity signal is negative, in an adult case, it clips rather than 0 and the maximum signal value at 
maximum. The linearity signal computed in field judging equipment is inputted into status signal calculation equipment, 
gradation amendment is performed, and a status signal is computed. The above processing in which a status signal is 
searched for from X, Y, and Z is performed about each pixel, and a status signal (CI, C2, C3, C4) is inputted into 
Projectors A and B. 

[0061] Thus, it becomes possible to perform color reproduction exact in colorimetry in the color reproduction region 
whole region. 

[0062] In addition, although the gestalt of this operation explained processing of triangular pyramids QO, Ql, and Q2 
and the color in Q3, since it becomes the matrix same also about triangular pyramids QO, Ql, Q3, and Q4, it is good 
also considering the four-sided pyramids QO, Ql, Q2, Q3, and Q4 as one division field. In this case, 4 primary-color 
display is constituted by the division field of 12. 

[0063] In addition, invention of the following configurations is extracted fi-om the above-mentioned gestalt of concrete 

operation. 

[0064] It is the color reproduction system equipped with a color picture display means to have 1 .4 or more primary 
colors of configurations, and a color conversion means to change input tristimulus values into the color picture signal of 
each primary color of the above-mentioned color picture display means. A field judging means to judge the color 
conversion field where input tristimulus values [ in / in the above-mentioned color conversion means / the color space of 
a three dimension ] belong. The color reproduction system characterized by providing a color picture signal calculation 
means to change the above-mentioned input tristimulus values into a color picture signal, based on the color conversion 
parameter corresponding to the color conversion field judged by this field judging means. 

[0065] The above-mentioned color conversion field corresponding to the input tristimulus values in the color gamut of 
the configuration 2. above-mentioned color picture display means is a color reproduction system given in the 
configuration 1 characterized by being six face pieces which consist of colors corresponding to three color picture 
signals which take maximum fi-om 0, and other color picture signals which take 0 or maximum. 

[0066] (Gestalt of implementation of corresponding invention) Invention given in configurations 1 and 2 corresponds to 
the gestalt ( draw ing 1 - drawin g 6 ) of the 1st operation described above at least, a color picture display means - 
Projectors A (102-1) and B (102-2) and a screen 103 - a color conversion means - the image output unit 101 - in a 
field judging means, a color conversion parameter corresponds to profile data, and a color picture signal calculation 
means corresponds to field judging equipment lOlC at status signal calculation equipment lOlB, respectively. 
[0067] In addition, although the gestalt of the 1st operation explained the projector to the example as a color picture 
display means, it is applicable also to the display of the arbitration which is not restricted to this and makes color 
mixture of primary lights, such as a CRT display and a liquid crystal display, a color reproduction principle. Moreover, 
although 4 primary-color display was explained to the example, the number of primary colors is not restricted to this, 
and can be applied in the display of the number N of primary colors of arbitration. Moreover, although two projectors 
have realized 4 primary color displays with the gestalt of the 1st operation, it is also possible to use one projector in 
which 4 primary color displays are possible. Although the data inputted into an image output unit were used as X, Y, 
and Z data, X, Y, Z, R and G in known linear relation, and B data may be used. In this case, the data amended based on 
the relation between X, Y, Z, and R, G and B are used in an image output unit. 

[0068] (Effectiveness) According to the configurations 1 or 2, the color reproduction system which can perform exact 
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color reproduction in the color reproduction region whole region can be offered. Moreover, input tristimulus values and 
a color picture signal value change continuously, and these conditions are further fulfilled over the whole color 
reproduction region of a display. 

[0069] The configuration 3. above-mentioned color conversion field is a color reproduction system given in the 
configuration 1 characterized by being the pyramid made from the predetermined tristimulus values in the color gamut 
of the above-mentioned color picture display means, and the top-most vertices which constitute a color-gamut front 
face. 

[0070] (Gestalt of implementation of corresponding invention) Invention given in a configuration 3 corresponds to the 
gestalt ( drawin g 10 ) of the 3rd operation described above at least, a color picture display means - Projectors A (102-1) 
and B (102-2) and a screen 103 - a color conversion means ~ the image output unit 101 - in a field judging means, a 
color conversion parameter corresponds to profile data, and a color picture signal calculation means corresponds to field 
judging equipment lOlC at status signal calculation equipment lOlB, respectively. 

[0071] In addition, although the gestalt of this operation explained the projector to the example as a color picture display 
means, it is applicable also to the display of the arbitration which is not restricted to this and makes color mixture of 
primary lights, such as a CRT display and a liquid crystal display, a color reproduction principle. Moreover, although 4 
primary-color display was. explained to the example, the number of primary colors is not restricted to this, and can be 
applied in the display of the number N of primary colors of arbitration. 

[0072] Moreover, although two projectors have realized 4 primary color displays with the gestah of this operation, it is 
also possible to use one projector in which 4 primary color displays are possible. Although the data inputted into an 
image output unit were used as X, Y, and Z data, X, Y, Z, R and G in known linear relation, and B data may be used. In 
this case, the data amended based on the relation between X, Y, Z, and R, G and B are used in an image output unit. 
[0073] (Effectiveness) According to the configuration 3, the color reproduction system which can perform exact color 
reproduction in the color reproduction region whole region can be offered. Moreover, input tristimulus values and a 
color picture signal value change continuously, and these conditions are further fulfilled over the whole color 
reproduction region of a display. Moreover, it can map easily by using the matrix of the area within color reproduction 
also about the color of the area outside color reproduction. 

[0074] The configuration 4 above-mentioned color picture signal calculation means is the color reproduction system of 
the configuration 1 characterized by providing the color inverter which changes the above-mentioned input tristimulus 
values into a color picture signal with reference to the look-up table which memorizes the above-mentioned color 
picture signal by making the above-mentioned input tristimulus values into the address, and this look-up table thru/or 
any one publication of three. 

[0075] (Gestalt of implementation of corresponding invention) Invention given in a configuration 4 corresponds to the 
gestalt ( drawing 7 - drawin g 9 ) of the 2nd operation described above at least, a color picture display means ~ 
Projectors A (102-1) and B (102-2) and a screen 103 - a color conversion means ~ image output imit 10 V - in a field 
judging means, a color conversion parameter corresponds to profile data, and a color picture signal calculation means 
corresponds to field judging equipment 1012 at status signal calculation equipment 1022, respectively. 
[0076] In addition, with the gestalt of the 2nd operation of the above, although the projector was explained to the 
example as a color picture display means, it is applicable also to the display of the arbitration which is not restricted to 
this and makes color mixture of primary lights, such as a CRT display and a liquid crystal display, a color reproduction 
principle. Moreover, although 4 primary-color display was explained to the example, the number of primary colors is 
not restricted to this, and can be applied in the display of tiie number N of primary colors of arbitration. Moreover, 
although two projectors have realized 4 primary color displays with this operation gestalt, it is also possible to use one 
projector in which 4 primary color displays are possible. The measurement size of a look-up table is arbitrary, and a 
interpolation operation can be excluded by having data of the look-up table for several data minutes of Inputs X, Y, and 
Z. Although this operation gestalt explained the interpolation approach using eight-point interpolation, other 
interpolation approaches, such as four-point interpolation, may be used. Although the data inputted into an image output 
unit were used as X, Y, and Z data, X, Y, Z, R and G in known linear relation, and B data may be used. In this case, the 
data amended based on the relation between X, Y, Z, and R, G and B are used in an image output unit. 
[0077] (Effectiveness) According to the configuration 4, in addition to a configuration 1 or the effectiveness of 3, a 
color conversion result is memorized to the look-up table which makes input tristimulus values the address, and since 
reference of a look-up table performs color conversion, an output signal can be acquired more at a high speed. 
Moreover, since a conversion result is memorizable beforehand to a look-up table, it becomes possible to incorporate 
the color-gamut compression which needs nearby data-processing time amount about the color of the area outside color 
reproduction. 
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[0078] 

[Effect of the Invention] According to this invention, the color reproduction system which can perform exact color 
reproduction in the color reproduction region whole region can be offered. 
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[00 3 11 ;icT% xo , Yo »zo n^^mm(oMmm 

Y,ZT-fcD. Xi ,Yi ,Zi . X2 ,Y2 .Z2 . X3 ,Y3 .Z3 \t 
-^rtt^'H^J^W^iSc^ 1 , 2 , 3 # g (DmfeO«r:fcSI3t<?5X, 

t,j3,7t^ ^mot>b<^il^^V^-m^^S:Ff^<^ 

„ d^Tj^m-^^wi^s 1 0 1 B {zihti-t^o 20 

[0 0 3 2] /^ib\ x.Y,zx-1^'^5v^•r^^o^>*lial«^- 
t^^n*v^»^. ir//:t>-hX,Y,Zy'-^f>-^nmm^ 

(D*&'&tc(ifesm«i^<^0f^<^x,y.z^g^&i: bTx, 
Y, z-r - ^ ^ @ Mfe ^ JS^iS* t t<D^j^ 

mTikm^^m^m i o i b {c:tu:^-^^o 

[0 0 3 31 ^^{f -§-»tHi^ie 1 0 1 B 6 iCTj^i- J; 

5 iwiisji^m^scw^H 1101 tmmmiEmm 1102 

^i*S4^J^i^e 10 1 cd>e>A;^$^x^c#.^lw^lS-^ 30 

-rso i«Bs*iiE3gei 1 0 2x*n. mmm^nmmmi 

1 0 l^^Ati^tlfzmmm^ (Q1,Q2.Q3,Q4) (D^tl 
^ti\z,f^m^lEi:f)^\1rX:f^i^=^^^-h (10 2- 
1) , B (10 2-2) ^(DAt}^^ (C1,C2,C3.C 

* [0 0 341 

[»5l _ 40 

CI « Yl^^01> 

C3 = Y3""^Q3) 

[0 0 3 5] :i<Dt^m>^^hH^m^^^y'-^^'^^^ 
>^r-r>'^7^-^lsti3^Si 0 1 Ad^^P^IBWiEiSei 1 
0 2lwA;^^;h.6o X,Y,Z7^— ^d^?j^^fS-?-Sr*:«?>6 

eilJl^D*^l3®4r«•^i^3R^-^v^T^TV\ a^i§-§- (ci.c2. 

C3,C4) %:y^X2i^:xL^^-h (102-1) >B(10 50 



2-2) lcA:*)-f.^o 

[0 0 3 6] :i(^J:plcbTfel?m^^«c(-*iv>TiByfe 

[00 3 71 m2 ^m(omm) 

:7"x-^/^f^^3SBl 0 1 Dt. /v^-z^Ty^y'—^^^ 

loiE^. mm^M^tiiimmioiFt. msmw& 

mi OIG ki)^hm^^ti^o iii«7'"^5'A;/3^Bi o 

Od^bOX.Y.Z-7^-^{l>'V5/i5^T$/>^7^— O 1 E 
[0 0 3 8] /i^y^Ty:f'r—:f/l-l 0 1 EXItA;^)^ 

gi 0 iGi^w;^i-6o ^/c. Mr^mis^w^ei 0 1 

F X*nAti $ n^cX. Y. Zy^— ^ V ^X>'V 5/ ^ r 5/ T'x 

-y/vi 0 iE<07^-:?rap«i-i«i:3^fflra«»«:^tB^ 

r fflFBi?g»^^^@ 1 0 1 G {-mti-t^o 

[003 91 mmi^l^mm l O l OXf^X, Y. Zy"-^ I- 

A (10 2-1) *5J:t/B (10 2-2) ^<7)A:^^t-§<: 
l.C2.C3,C4^»MU >^Pi>3i^^-A (10 2- 
1) . B (1 0 2-2) --A:^*t*6o Jl^iy^Ty^y'— 

fSLmm O lDlcJ:i9»W^tt/ct><^).X&6o 

[004 01 'if^\^m^mtimw. 101' 

glOlDJ^s |ll8lc::^-t-J:5t->^ci >'T'^/^'7^— ^la 

tgi^Si 0 1 0 i:. 7^;^ hy^-^A:;b3^ei o l 3 
«i«t*ij5£iSe 1 0 1 2 i:. «^«-^»tti^ei 0 1 1 
^^^«^^H6o x;^ Vy^-^Xtimm. \ 0 1 3Ji>'Viy 

tJ^r^/r/T^-zZ/vi 0 1 Eici^-6-<%m:^rB^PB(7)X.Y,z 
r^-^4:»aU"C®«c*J3eS^ei 0 1 2 WHSScAJ/J-f- 

[0 0 4 1] ®«fiJ^iSgi 0 1 2X«x;^ h7^-^A 

;^i^ei 0 1 3d^e>A:/3^?^xytx.Y,zx-^d^e>'^o« 
ei 0 1 i(;iffl:^i-6o mm<on^^m\tw,\mM(D^ 

BS-rSo ;::o€i«c*lJ^lwiBv^rA;^7X.Y.ZT^-^$'^;l«u 

Z^-^t'^-f^'y^^^—k (102-1). B (102 

-2) CDfeS^m«C^<^»^t-»^X.Y,Z7^-^5'4:>^Oi^a: 

A (102-1) > B (102-2) (O^'^^Wa 

[004 2] fe«cffi*SX«X. Y. Zt'-iJ' «r:7^ci ^ 
—A (102-1) . B (102-2) Ofe^^ffitfe^ 
P^co i UMs h Km. Y» ZS:3e^3» i <7>5S^^^fei-e# » 
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[0 0 4 3] m9ti^mEMS<omitWi-r^'hi>, 

H(Xi,yi,Zi). (X2.Y2.Z2)s (X3.Y3. 
Z3 ) , Balfero=^|J«iI^S^ (Xo .Yo .Zo ) ^ A;^feSr* 
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/^SCl /( HI 4- 
R2 /(SI + 
R9 /( Kl 
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aa ci9) 
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[0 0 4 71 lcj:!9#.»dl-d4S:^tBLT^^ft^^ 
WS^Bl 0 1 l-^X:t}'r^o Pji ttQi <Dj » 

[00481 ^^ff -g-saa^B 1011 mi$,n^ 20 

•T^-^ialtSIBl 0 1 0:«i>P>A;'3bfc:7^n:7r-r/v^— 
^ t7^)^h:f^i^=^^^—A (102-1) . B (102- 

2) -.0A:/3(t^*SHibT/V's/i5'T5^:r7^-://vi 0 
iE--A;^-r2>o 

[0 0 4 91 ^^^t-^SW3^B 1011 ^COV^XHm 1 

Sei 0 Od>fcA;^^tt/cX,Y,Z7='— 30 

<j)2. c(^>3, C(J>4) ( j=l'-8) ^r^l^iy^Ty^y' 
0 1 Ed^tjMMaJfiSfil 0 iGtrA>3-r^>o 

^yh. ffiPBi#.^®asie 1 0 1 Fx-n. x,y,zx-<? 
r^m^ k(j) (3=1-8) ^»w-r6c 

[0 0 5 01 ffiFplSl^i^e 101 G-c«. 1^v:7'yv«^ 

^g-g* (C(j) 1. C(j)2, C(j)3, C(j)4) ( j =1—8) 
t«&1#»k(j) (3=1-8) ^d^e>9c^tCj:i9rD 40 

(OKtiiS^ (ci.C2.C3,C4) SrStaj-r 

[00 5 11 
[»8l 

3=1 



[0 0 5 21 i = 1— 4T*fc^o X.Y.Z*>bl^^ 

(C1.C2,C3.C4) ^yui^zn^^—A (102- 

1) . B (10 2-2) Jc:A;t;-rSo 
[0 0 5 31 C^OJ:5^-UTfel?S«t^«c^-*3V^Tayfe 

[0 0 5 41 msmmioj^m) :^mm(D^wm.^>:^'r 

x\t^ mimm(Dj^m(ommm:^'mmi o i^t^^^^^i^j 
^mmi 0 1 c(D^mtm7r^im^nmmm.i o i bji^;^ 

[0 0 5 51 msmm(omm\z^\^^mi^n^'^mx 
fi. 'f'hbm^<o4mm^^ii^ivx\^^^^n^m\^(D^ 

2pJ5tb. X, Y,Zv^-^^ 55-fiJ®*§Etc;$:i:fc 7^0:7 r-f/v- 

[00 5 61 ^ATicx. Y, 17^-^ (omm^i^tm^im^ 

^(D4®<*:|C:»SJj-r-5o 4®{*:<^I21 1 Otc^-tJ: 5lwff 

t •^rttl-^fSi-'SX, Y, Z^ LT^^i-5c X. Y, Z;^)^ ^(7)^ 

[0 0 5 71 
[%9] 
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Q03 Q32 - 
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[0 0 6 01 Xr)m^im^l"-Q4%:mm'r^o 

*fljS^^Pl^l-OV>XtTV>, S^ft-^ {C1.C2.C3.C 

[0 0 6 11 COJ:5^-UT#.^mS^^^I-*5V^xa^Jfe 

[0 06 21 /^*5*:|IMi<O?^ffi-efiH^I«lQ0, Ql, Q2, Q3 
rtO-feiD^aglCOV^rSiP.^ U/c;^^ H^^QO, Ql. Q3, Q4 

o,QUQ2,Q3,Q4S:— oo5>»lffl«ci: l-Tt J:vs ;::co» 

[0 0 6 31 Jiiab^:^i*:«lllffiO?^^d^^>I^AT 
[0 0 641 ^^1. 4MfeJ|^>h^^'r5;«7^-®«^ 

[0 0 6 5] 2. Jiia;^?^ — lU^^^^^aofeifiErt 

6 Eft Xfe 6 C i: Sr#m ^ i" ^ «^ 1 iclfi® ofeWm'> 
. [0 0 6 6] (^Jj^-r^^P^^OHJSco?^^) ffi^lS:!/ 



(mi ^0 6) l:i>PtJSf^o ;«7^— 

i/ijiiJ^^-A (102-1) . B (102-2) ^XXJ^:^ 

jw, mmm&^mnmmn&mmi o i etc. ^se^^^ 

20 ^^fi^^{B*Sffii^e 1 o 1 B Iw^tt-^r'HM^&'T^o 
[00 6 71 t/:^. m 1 IIJfeCt?^ffiX»:<7 ^-liiftll^ 

^ttet</>X*ii^j:<CRT'7^>f > S^St^-t :^:7'u 

-jr»uxt>iS^^ll^xfcSo ^^c. 4l^fex>r;^::?'^' 

fe6o ^:rc. »lSI«B<7)«ffiXfl7'nv^zc>5'>5^-2-^lC 
J: t) 4Mfe^^^limbXV>-5;&^ 4I®fe^^:dS"^tg^.f 

X, Y. ZkWL^(omMmm^^hK G, Bv^-^ ^ffiv>X t J: 
V>o wCO»^. X,Y.ZtR.G,B^60M#^-S<3V^X«JE$ 

[00 6 8] (^:^) mjSL 1 ^/ct:i 2 J:nf^ > fe^m 
40 [ 0 O 6 9 ] «^ 3 . ±IEfe^fem«EJi. -tia:^ ^ -l® 

[0070] (i^i&'t^^^(r>mM<oi&m) 3 iciE 
«co»M«. d^*< t t±iabyh^3iiJScojf^^ ((HI 

A (102-1) . B (102-2) *5<tU?;^i5' y-i^l 

0 3ic. fe^«^&«lI«a:til$B 1 0 lie. ffi«cipJ^ 
^SJ^m^c^J^i^e 1 0 1 cic. 
50 n >^r>f /i^-T-^l-s ;&7-iiJtem"§-ffm^©:f:i^:^ft 
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[0 0 7 11 ^j:^. :^mM<Dmmx*n:^'7-mwm7r^ 

tt'5tjO-Cli?i<CRT^>f . m&'r^:^y^— 

[0 0 7 2] ^fc. *^ifeO?gffi-Cfi:7^i:iv?:ii:J^^-2 

X, Y, Z ^ ll« Id fc 5 R. G. Bt"- ^ V 

t<fcV\ X,Y.Z^R.G,Bt<?5SI#>^c:S<5v^Ttt 

[0 0 7 31 (Sb:*) J;;}x«. 
lis ^ ;Ji53S3(^6«j|-^ffc: JEtw c e> j^j^t^^ ;^ >^ u 

[0 0 7 41 ffi^4 

Vi^:^t UT_blB;?7 ^ — Ij^^f -^^laft-T S^'V-/ ^ r 

^ AM-r e r h ^mw ^ s«i« i Tjr^i s <ov^•f i 

[00 7 51 (M/6i-'5^WC0||J6(?5?Kte) iCiE 

^-A (102-1) . B (102-2) i3j:t/;^^ y- 
^-1 0 Sid. fea^^^lS:M^ai;^3Se 1 0 1' 

«^pj^^@:j^€i«c*j^a^e 1 0 1 2iw. fe^^z-^^p^- 

«j5^ft«-»W3SB 1 0 2 2 Jc-tn-fr'tt^-rep 
[0 0 7 61 ±ie^ 2 ||J6(^?g^-e(i. 

Jifl'&O^^'ov^rc^iJ?— ^rffiV^SC^: t>^l6T-S)Se /i^ 
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ix-5'r-^ttX.Y.Z-r-i^^ L:fc3d^ X. Y,Zi:iE*P<olS?g 
H^>lcfe-5R,G,Bx-^^^v>Ttictv\ :ic7:>^^. X, 
Y. Z ^ R, G. B i: (Dil#>lcS<5V ^TttJE § ixfcr - ^ 

[0 0 7 71 (5!)*) «^4{wJ:ntf. «^lXf:i3cD 

[0 0 7 8] 
•f-iaxfeSo 

02, C3. C4<o^^:!^^^ h/v€r«^«j|c:^i-0-Cfc 

[{§13] iiJ*a:^3SBi 0 l<ofl|^Sr^-t"ia-e^€>o 
[041 y — VI 0 3_blw^^$iX7t*i^-feri:(0 
1h>:/yvft-^fil(75>''?iy^lli^l 0 3 A\zmM\^X^^tY 
30 t b< rtSlJfeftlw J: D -ttOX, Y, Z^^J^t*5^fife^:^-r 

ims] 4llfe^^:^>^i^— cofe#S.*lE*4o(^6®it: 
[H6] ^:T^fB^S:mSgB 1 o 1 BO«^Sr^i-|g-efo 

[1117] m^tht)mwii 0 I* oig^sr^-Ma'cfeSo 

[El 8 1 >'W5/ T 5/ iT-T^-yyvf^fiKSSS 10 1 D(Dm^ 

[1119] feiDcm^^T^mit^m-efeSo 
40 [lai 0] ^wm^tAm,'i.zt(Dm^>%:7j^i'mxh 

[Hill 3 y^T'U— COXYZSWtfc^fe^S.% 

[Ell 2] 3J[Sfe'7^>r:^:?'U'-oXYfeaiaJiOfeWm«6 
^^■TElx^So 

[Ell 3] 4j[ifeT^><^:/i^-<oxYZSra-cofe^m«6 
4r^-f ElXfcSo 

[Ell 4] Am^^T^^ ^:fi^-(DX'i^mm±<o&nwM 

50 [^RF^c75SiB.«l 
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10 1. 10 1' •■•iij^m;^$ie> 

1 0 1 A-'T'n y'r^>'^7^— ^Isift^B. 

1 0 lB-S^ff^»ffi^B. 

1 0 ic-mmn^mm. 

1 0 1 D-Wty^T^'^^r- — :/>'Vf^fiK^fi. 

10 1 ^ "A^v^T yfy-^-'fj'^^ 
1 0 1 F-«fa«»ffW3Sfl. 

10 1 G-"ttrasiSi^e> 

1 0 2 — 1 -l/civ^ai^^— A> 
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1 0 2 — 2 -y^ni v^3i^^ — B. 

1 0 Z '-:^^ V —i^s 
1 0 ZA-'^^y^f-n^. 
1 0 4-iJ'3tffl-. 

10 1 0 •>^o:7r^/v^y^— tJ'lElSSSex 

10 11 -^^^I^iLW^g. 

1 0 1 2-«i«c2pj5t^e, 

10 1 3 -7";^ h'T'— ^A;^3SB. 

1 1 0 1- isajgrn^-^w^e. 

1 1 0 2-pg^ffijEi^eo 
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